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ABSTRACT (Limit to 1400 spaces, i.e., approximately 15 single-spaced typewritten lines)
On June 5, 2016 at 1227 Eastern Daylight Time (EDT), Watts Bar Nuclear Plant Unit 2 was in MODE 1 at
approximately 12.5 percent power when a safety injection (Sl) actuation occurred, followed by an automatic reactor
protection system (RPS) trip. No primary safety barriers (Reactor Coolant System, containment and fuel clad) were
challenged and no primary or secondary safety or relief valves actuated during the event. The Unit 2 plant trip was
considered a complicated trip due to Sl actuation. Safety equipment operated as expected and S| was promptly

The reactor trip and S! were caused by a turbine governor valve failing open, causing a steam header pressure rate of
decrease Sl actuation signal.
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II.  DESCRIPTION OF EVENT

A. Event

. PLANT OPERATING CONDITIONS BEFORE THE EVENT

Watts Bar Nuclear Plant (WBN) Unit 2 was in Mode 1 at 12.5 percent rated thermal power (RTP).

On June 5, 2016 at 1227 Eastern Daylight Time (EDT), Watts Bar Nuclear Plant (WBN) Unit 2 was
in MODE 1 at approximately 12.5 percent power when a safety injection (S1) actuation occurred,
followed by an automatic reactor protection system (RPS) trip. The cause of the trip with Sl was a
failure of the No.1 high pressure turbine governor valve {EliS:XCV} in the open position causing a

steam header pressure rate of decrease Sl actuation signal. At 1245, Operations personnel

secured safety injection and Unit 2 was stabilized in MODE 3 at normal operating pressure and
temperature. No primary safety barriers (reactor coolant system, containment and fuel clad) were
challenged and no primary or secondary safety or relief valves actuated during the event. The Unit
2 plant trip was considered a complicated trip due to Si actuation. Safety equipment operated as

expected and Si was promptly terminated.

This event was reported to the Nuclear Regulatory Commission (NRC) on June 5, 2016 via Event

Notification 51982 pursuant to 10 CFR 50.72(b)(2)(iv)(B) and 10 CFR 50.72(b)(3)(iv)(A).

B. Inoperable Structures, Components, or Systems that Contributed to the Event

A bracket for the No.1 turbine governor valve linear variable differential transmitter (LVDT) failed

due to vibration induced fatigue.
C. Dates and Approximate Times of Occurrences

Date Time (EDT) Event

6/3/16 2038

information obtained during Unit 2 start-up subsequent to this event.
Power level reached 127 Megawatt Electric (MWe). Valve position
approximately 9.3 percent open, vibration estimated between
2.5and 4 ips.

6/4/16 1658

6/5/16 1122
percent open. Expected vibration 4 ips.

Governor valve 1 7.5 to 8 percent open

Unit 2 trips with Si actuation. Operations enters procedure 2-E-0,
Reactor Trip or Safety Injection

Transition to procedure 2-ES-1.1, S| Termination

Sl secured.

Plant transitions to 2-GO-5, Unit Shutdown from 30 percent Reactor
Power to Hot Standby

6/5/16 1204
6/5/16 1227

6/5/16 1236
6/5/16 1245
6/5/16 1320

Power level increases from 0 percent power. Governor valve vibration
levels estimated between 2.4 and 4 inches per second (ips). Vibration

Unit 2 generator synchronized with governor valve 1 between 4 and 5
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D. Manufacturer and Model Number of Components that Failed

A bracket that mounted the LVDT to the No. 1 governor valve failed due to vibration related
fatigue.

Other Systems or Secondary Functions Affected

During the event, anomalies were noted with the 2B Motor Driven Auxiliary Feedwater Pump
(MDAFWP) and the Turbine Driven Auxiliary Feedwater Pump (TDAFWP). The 2B MDAFWP was
shutdown due to smoke coming from the pump packing. After discussion with the vendor, this was
determined to be an expected condition for this type of new packing with minimal break-in time
and the pump was restarted. During operation of the TDAFWP, no oil was noted in one of the
bearing sight glasses and the pump was manually secured. This was determined to be an issue
with the sight glass providing inaccurate indication and not a lack of oil. The pump was
subsequently returned to service.

Method of discovery of each Component or System Failure or Procedural Error

The failure became apparent after the plant trip.

Failure Mode and Effect of Each Failed Component

The No. 1 governor valve mounting bracket failed from vibration related fatigue.

Operator Actions

This reactor trip was complicated by a concurrent Sl. Operations personnel were able to promptly
terminate S| in accordance with plant procedures and restore the plant to a normal shutdown
alignment.

Automatically and Manually Initiated Safety System Responses

All automatic and manual safety systems responded as expected.

. CAUSE OF THE EVENT

A. The cause of each component or system failure or personnel error, if known.

The Unit 2 No. 1 governor valve LVDT bracket experienced failure due to short term cyclic fatigue
during extended start-up conditions.

The cause(s) and circumstances for each human performance related root cause.

There were no apparent human performance related root cause.
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V. ANALYSIS OF THE EVENT

V.  ASSESSMENT OF SAFETY CONSEQUENCES

than 1E-6.

impacted as a result of this failure .

Not applicable.

Not applicable.

VI.  CORRECTIVE ACTIONS

tracked under condition report 1178855.

A. Immediate Corrective Actions

The turbine governor valves experience high vibration when operated at iow steam flow. This flow induced
vibration is inherent to the turbine governor valve design when its position is less than 20 percent open.
Vibration is highest with the vaive less than 12 percent open. While operating WBN Unit 2 at low power for
an extended period, a bracket supporting a position transducer failed, causing an associated failure on the
LVDT position rod. During operation, the broken LVDT core rod “walked off” the actuator arm, giving a
false low position of the governor valve. The control system, based on the false indication, provided an
open demand signal to the No.1 governor valve, which lead to a steam header pressure rate of decrease
safety injection actuation signal and an automatic reactor trip.

WBN Unit 2 experienced a safety injection with an automatic reactor trip. All safety equipment responded
as expected and operations personnel promptly terminated safety injection. The plant was stabilized in
Mode 3 without any additional complications. The risk associated this event was determined to be less

A. Availability of systems or components that could have performed the same function as the
components and systems that failed during the event

The failure that occurred was on a non-safety related turbine component. No safety systems were

B. For events that occurred when the reactor was shut down, availability of systems or components
needed to shutdown the reactor and maintain safe shutdown conditions, remove residual heat,
control the release of radioactive material, or mitigate the consequences of an accident

C. For failure that rendered a train of a safety system inoperable, an estimate of the elapsed time
from the discovery of the failure until the train was returned to service

This event was entered into the Tennessee Valley Authority (TVA) Corrective Action Program and is being

The plant was piaced in a safe condition. The failed turbine governor components were replaced.
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None.

B. Corrective Actions to Prevent Recurrence

Plant operating procedures will be revised to minimize governor valve operation when the valve
position is less than 12 percent open. TVA will work with the turbine vendor to determine if work
can be performed within the existing valve design requirements to reduce flow induced vibration.

VIl.  ADDITIONAL INFORMATION

A. Previous similar events at the same plant

No similar events have been identified at the Watts Bar plant .

Additional Information

None.

Safety System Functional Failure Consideration

This condition did not result in a safety system functional failure.

Scrams with Complications Consideration

There was an Sl associated with this plant trip. Operations personnel were able to promptly

terminate Sl in accordance with plant procedures and restore the plant to a normal shutdown
alignment.

Vill.  COMMITMENTS
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